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a b s t r a c t
The effect of cognitive overload on production deﬁciency in metacognitive activities was
investigated using a dual-task paradigm. Undergraduate students (N=54) were assigned
to one of two conditions, the dual-task condition and the non-dual-task condition. They
completed a text revision task that included two types of problems, word level errors
and disorganized construction. The construction improvement was assumed to require
metacognitive activities from the readers’ point of view. Participants in the dual-task con-
dition counted the number of auditory presentations of a target word while revising the
given text. The results indicated that the performance level of construction improvement
was lower in the dual-task condition than in the non-dual-task condition, while there was
no difference in word error correction between the two conditions. It is interpreted that
metacognitive activities, such as monitoring and control in text revision for comprehen-
sibility from the readers’ perspective, are selectively impaired by cognitive overload. This
study experimentally demonstrated that cognitive overload caused a production deﬁciency
in metacognitive activities. Methodological issues are discussed for future research.
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Making full use of metacognition is essential when performing cognitive activities at a higher level, such as reading,
writing, listening, and speaking. Metacognition can be divided into two broad categories: metacognitive knowledge and
metacognitive activities. Improving the performance of cognitive tasks requires metacognitive activities. However, in spite
of having the skills to perform metacognitive activities, there are numerous cases in which people do not use these skills
(e.g., Veenman, Kok, & Bloete, 2005). This phenomenon is known as a production deﬁciency. Veenman et al. (2005) provided
three causes of a production deﬁciency:
(1) Inﬂexibility in the application of metacognitive skills
(2) Lack of conditional knowledge about when to apply the skills
(3) Cognitive overload
Veenman et al. (2005) attempted to resolve a production deﬁciency of metacognitive skills by giving participants cues
about metacognitive activities. Results of their study indicated that providing metacognitive cues facilitated middle school
students’ metacognitive activities on word problems in mathematics. Examples of the cues given to the students were;
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requiring them to tell in their own words what they need to know, and; asking them what numbers they need in order
to solve the problem. Results indicated that the production deﬁciency of metacognitive skills was reduced, which could be
attributed to eliminating causes (1) and (2) above.
Although cognitive overload, the third cause outlined above, can be assumed to inhibit metacognitive activities, there is
insufﬁcient empirical support for this contention. In everyday situations, we can easily think of occasions in whichmetacog-
nitive activities are interfered by cognitive overload resulting in a production deﬁciency. For example, students generally
look through their papers before they turn them in.Whatwould happen if students review their papers during a class period
while they listen to a lecture taking notes on important points given in the lecture? In such cases, the student would not
be able to revise the text sufﬁciently. The present study used a dual-task paradigm to investigate the effects of cognitive
overload, which is considered to be one of the causes of a metacognitive production deﬁciency.
1. Text revision and metacognition
The process of writing basically can be divided into three phases (Flower & Hayes, 1981; Hayes & Flower, 1986). First,
we come up with ideas on what we want to write about. This is known as the planning phase. Next, we actually start to
write, which is the translation phase, wherewe translate our thoughts into sentences. Then, we reread thewritten texts, ﬁnd
errors, correct them, replace them with other adequate words, and improve the construction. This phase is called revision
or reviewing. The revision phase is not always undertaken, which is not the case with planning and translation that are
fundamental components of writing. Although the effects of revision are sometimes underestimated, it is a critical task
that determines the quality of a text, since the revision phase includes not only correcting errors, but also devising ways to
effectively communicate writer’s ideas to the readers (Adams, Simmons, Willis, & Pawling, 2010).
Among the three phases of writing, metacognition is considered to have a particularly close relationship to the revision
phase. Generally, goodwriters put much emphasis on revising. This is because they possess sufﬁcient metacognitive knowl-
edge aboutwriting, such as “There is little chance that the ﬁrstwritten text is perfect, even if itwaswritten by an experienced
writer,” and “There would be phrases that readers could misunderstand depending on their perspectives.” Previous studies
have also indicated that experienced writers set a high value on revision and that they spend much effort and time on
revising, whereas children and inexperienced writers do not necessarily do so (Fitzgerald & Markham, 1987).
Many previous studies on text revision have focused on error detection and correction. Faigley and Witte (1981) distin-
guished two types of revisions; (1) revisions that change spelling, tense, modality, abbreviation, and punctuation, but not
change the original meaning of the texts, and (2) revisions that change the original meaning. They called the former type
of revisions, surface changes, and the latter, meaning changes. They hypothesized that the latter type of revisions requires
higher skills compared to the ﬁrst type and conducted an experiment with writers having different levels of skills. Three
groups of writers, expert adults, advanced students, and inexperienced students, engaged in a text-revising task. The results
indicated that revisions by inexperienced students were largely biased in favor of surface changes, compared to the other
two groups. In other words, writers with lower skills are distracted by surface level revision and do not pay attention to the
content of the text.
A number of studies have examined whether ease of detecting errors in a text differed as a function of error type (i.e.,
surface and meaning) or not (Beal, 1990; Beal, Garrod, & Bonitatibus, 1990; Chanquoy, 2001; Hacker, Plumb, Butterﬁeld,
Quathamer, & Heineken, 1994); however, they are not the only aspects of the revision phase. The process of improving
texts from the readers’ perspectives is also important, to ensure that readers can better comprehend the content (Cho &
MacArthur, 2011). The present study distinguishes general revisions,making text constructionmore comprehensible to readers
(construction improvement), from local (lower level) revisions, correction of simple word error (word error correction). There
are many texts that are hard to comprehend, because of problems such as the unclear thesis, poorly structured sentences,
inadequate connections, and redundancies. These problems in text construction can be attributed to the failure to take the
readers’ perspectives into consideration. Perspective taking is an essential part of communication by writing or speaking.
Traxler and Gernsbacher (1993) suggested the importance of taking the readers’ perspective, for instance by considering
“how readers interpret my writing.” Cho and MacArthur (2011) found that reading other students’ essays could contribute
to improving students’ own writings. Furthermore, Midgette, Haria, and MacArthur (2008) reported that participants could
improve the quality of revising by being given the instruction to be conscious of readers when writing essays. The ability to
take readers’ perspectives generally advances along with cognitive development; however, even adults are often unable to
use this ability (Duffy, Curran, & Sass, 1983).
Taking the readers’ perspective or being aware of the audience and asking oneself “Would the message come across
to the readers, if I use this way of writing?” is a part of the processes of metacognitive monitoring in writing. When the
answer is “no”, the person wonders “How can I change the writing?” and decides to change it. The latter process is called
metacognitive control.
Metacognitive activities are partially performed online (in real time) at the time of writing; however, writing itself
preoccupies cognitive resources and therefore, metacognitive activities are not performed well during writing. On the
other hand, if metacognitive activities are performed ofﬂine (after writing), writers can easily focus on metacognitive
activities resulting in more efﬁcient revision. Furthermore, metacognitive activities on entire texts, such as examining
text organizations and looking over the entire text construction from the readers’ point of view are possible only after
the writing is completed. Metacognitive activities during the process of improving a construction are shown in Fig. 1.
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Fig. 1. Metacognitive activities during construction improvement based on audience awareness.
Overall improvement in construction is the essential component of revision in order to pass the message to readers
rather than simply correcting word errors. One of the features of the present study is focusing metacognitive activities
in text revision, which has not been sufﬁciently examined, by employing the construction improvement task as a main
task.
2. Inhibition of metacognition due to cognitive overload in the dual-task method
Metacognitive activities for improving construction aremuchmore resource consuming than simpleword error detection
andcorrection, thus they require focusingattention. Evenexperiencedwriterswouldnotbeable to revise sufﬁcientlywithout
attention. It has been assumed that focusing attention on another task interferes with metacognitive activities regardless of
having metacognitive skills.
This assumption is based on theoretical background. Strack and Deutsch (2004) have proposed the reﬂective–impulsive
model of information processing. The model hypothesizes two distinct cognitive systems, the impulsive system and the
reﬂective system. The impulsive system undertakes automatic and shallow information processing. Reﬂective system,
instead, involves noetic and deep information processing. According to the model, any information enters to the impul-
sive system at ﬁrst. If the information is cognitively demanding, the information also enters to the reﬂective system to be
adequately processed. Thus, the reﬂective system requires more cognitive resources than the impulsive system and easily
distracted by other stimuli (Strack & Deutsch, 2004).
Metacognition is a reﬂective process in nature, and it is assumed to be strongly related to the reﬂective system. The
reﬂective system involves deep and higher level of cognitive activities, such as goal setting, evaluation and etc. (Strack and
Deutsch, 2004, 2015).Metacognitive activities also share those activities (e.g., Bannert, 2006; Van der Stel & Veenman, 2008).
Therefore, metacognitive activities require a high amount of cognitive capacity and are easily interfered by distractors such
as concurrent tasks.
We investigated whether metacognitive activities are inhibited or not, by using the dual-task method that demands
performing a concurrent task along with a main task, in order to create a situation of cognitive overload for reducing
cognitive resources during revision.
The construction improvement task used in the present study was designed to require metacognitive activities which
are equivalent to the information processing in the reﬂective system. Particularly, ﬁnding the cause of incomprehensibility
requires deep information processing such as perspective taking for construction improvement. Meanwhile, correction of
word errors in a text is assumed not to require metacognitive activities and therefore would not be likely to suffer from
cognitive overload. Since the present study investigated the process of revision after a text iswritten, the taskswere designed
to revise a formerly written text following the procedure described by Adams et al. (2010).
The hypothetical model used in this study is shown in Fig. 2. It is assumed that cognitive overload due to a dual-task
inhibits metacognitive activities, therefore, it is expected that improvements in the construction would be particularly
inhibited in comparison to word error correction.
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Cognitive overload due to dual-tasks
No inhibition Inhibition
Cognitive level in revision
Word error correction
Metacognitive level in revision
Construction improvement
Fig. 2. Hypothetical model of revision inhibition in this study.
3. Method
3.1. Participants
Fifty-four undergraduate students in Osaka University were randomly assigned to one of two conditions: the dual-task
condition (n=25) and the non-dual-task condition (n=29).
3.2. Variables
Independent variable of the study was task condition (dual vs. non-dual). Dependent variables were revision scores at
(1) word error correction and (2) construction improvement.
3.3. Materials
For the revision task, a modiﬁed version (written in Japanese, contained 398 letters without punctuation) of the text on
literature and adolescence employed by Sannomiya (1982) was used.1 It included Kanji characters (Japanese ideograms)
and Kana characters (Japanese phonograms). Unlike English texts, Japanese texts have two kinds of characters: Kanji and
Kana. According to Nakagawa (1994), Kanji characters are nonphonetic graphic symbols for lexical morphonemes, on the
other hand, Kana characters are phonetic symbols for syllables. Kana characters include two types of characters, Hiragana
and Katakana.
This text was chosen because the topic could be easily understood without background knowledge. Therefore, the topic
was considered impartial for all the participants.
The original text was modiﬁed as follows:
(1). Nine words in the text were modiﬁed in order to require word error correction. Five errors contained the misuse
of Chinese characters including homonyms. For example, the original character (meaning god, pronounced as kami) was
changed to (meaning paper, also pronounced as kami), the homonym of the original character. In addition, four errors
were misuses and omissions of Hiragana characters.
(2). The following seven modiﬁcations were made in order to require construction improvement;
1) The thesis statement was moved from the beginning to the middle of the text.
2) The ﬁrst key statement was moved to an inadequate location.
3) The second key statement was moved to an inadequate location.
4) Chronological order of presenting the topic was disorganized.
5) The numbering phrases, such as “at ﬁrst” and “secondly”, were removed.
6) One part was made extremely redundant.
7) The correspondence between the referent and demonstrative was made unclear.
In this way, the text was modiﬁed such that it was disorganized and less comprehensible.
3.4. Procedure
The participants were assigned to one of two conditions, the dual-task condition and the non-dual-task condition. Each
participant received the text written on a sheet of paper and revised it on that paper using a pen or a pencil. They were
1 The original text was written by Katsuichiro Kamei (1907–1966), a Japanese literary critique. Because the original source was not obtained, a modiﬁed
version employed by Sannomiya (1982) was used in this study.
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told that the given text included word level errors and construction problems. Their task was to revise the given text and
resolve these problems. For construction problems, the participants were told to reproduce logical and comprehensible
writing by changing the ﬂow of the text and avoiding redundancy. The participants engaged in the task for no more than
20min. Participants in the non-dual-task condition worked only on the main task without auditory stimuli and those in
the dual-task condition were presented with auditory stimuli while they worked on revision. The auditory stimuli were
presented by a male graduate student in front of the classroom with the amount of voice that carried to the back of the
room. The voice was similar in volume to that of an instructor during the lecture. Seven Japanese four-character words
that included the term (jouhou: information) were presented as auditory stimuli at 4.5-s intervals. They included such as
(jouhou-handan: information judgment), (jouhou-kagaku: information science), (jouhou-kakumei: informa-
tion revolution), (jouhou-shakai: information society), (jouhou-kensaku: information search), (jouhou-shori:
information processing), and (jouhou-koukai: information disclosure). Participants in this conditionwere given the con-
current task of counting the number of times the targetword, (jouhou-handan: information judgment), were presented,
while ignoring non-target words. The difference between the target word and non-target words is the latter part of each
word. The target word was presented 61 times, and the non-target words were presented 203 times during the 20-min
task period. In order to avoid ceiling and ﬂoor effects, a pilot study was conducted with the cooperation of students with
an equivalent revising ability to the participants of the present experiment. The revision time and the number of auditory
stimuli to be presented were decided by the pilot study. This experiment was conducted in two groups consisting of the
dual-task group and the non-dual task group. After completing the task, all the participants were required to answer a
series of questions using a 5-point Likert scale, which was anchored between 1 (Strongly disagree) and 5 (Strongly agree).
There were two purposes of the questions. First, checking of confounding variables, such as the perceived difﬁculty in text
comprehension (item 1), the motivation (item 2), and the sufﬁciency of the time to complete the tasks (item 3). Second,
testing the discrepancy between subjective judgments and objective performance levels (items 4, 5 and 6). Items that were
rated included: (1) “It was difﬁcult to comprehend the given text,” (2) “I had motivation to complete the task,” (3) “I had
enough time to complete the task,” (4) “It was difﬁcult to correct simple word errors,” (5) “It was difﬁcult to improve the
construction of the text,” and (6) “The revised version becamemuch easier to comprehend compared to the given text.” The
entire process took 30min including the revision time.
4. Results
4.1. Confounding variables and completing the concurrent task
Confounding variables that might have inﬂuenced the results were checked. These included the perceived difﬁculty
in comprehending the given text (item 1), the motivation to complete the tasks (item 2), and the sufﬁciency of time to
complete the tasks (item 3). The results of t-tests were as follows; item 1 (dual-task condition,M=3.64, SD=1.08; non-dual-
task condition, M=3.17, SD=1.01; t(52) =1.57, n.s., Cohen’s d=0.43); item 2 (dual-task condition, M=2.64, SD=0.91; non-
dual-task condition, M=3.03, SD=0.94; t(52) =1.56, n.s., Cohen’s d=0.42); item 3 (dual-task condition, M=3.08, SD=1.26;
non-dual-task condition,M=2.90, SD=1.18; t(52) = .55, n.s., Cohen’s d=0.15). There were no signiﬁcant differences between
the two conditions in the perceived difﬁculty in comprehending the given text, the motivation to complete the task, and
the sufﬁciency of time. Therefore, it was assumed that these confounding variables did not inﬂuence the performance of
revision.
In order to conﬁrm the performance quality of the concurrent task, participants’ records of counting the target
word, information judgment, were examined. The result revealed the maximum number of counts was 60 and the min-
imum was 45 resulting in an average of 54. The participants appeared to have difﬁculty in counting with accuracy,
since the target and non-target words were presented 61 and 203 times respectively, which are large numbers. Despite
the difﬁculty of the concurrent task, it can be considered that the actual scores of the task were above an adequate
level.
4.2. Performance of revision
The possible word error correction score ranged from 0 to 9 (1 point for each correction). For construction improvement,
the possible score ranged from 0 to 14 (2 points for each improvement: 1 point in the case of imperfect improvement).
The revision scores are shown in Table 1 and Fig. 3. In order to investigate whether the dual-task affected revision scores,
a 2(task condition: dual vs. non-dual)×2 (revision type: word error correction vs. construction improvement) ANOVA was
Table 1
Average scores of word error correction and construction improvement.
Dual-task condition Non-dual-task condition
Mean (SD) Mean (SD)
Word error correction 6.16 (1.72) 6.76 (1.38)
Construction improvement 4.08 (3.59) 6.83 (4.17)


















Fig. 3. Effect of the dual-task as a function of revision type (error bars represent 95% CIs).
conducted. The main effect of the revision type in the present data analysis is not discussed, because the present study
did not focus on the main effect of the revision type, and because the ranges of the scores for word error correction and
construction improvement were different.
Results indicated that the main effect of task condition was signiﬁcant, showing that the dual-task condition scored
lower compared to the non-dual-task condition (F(1,52) =7.55, p< .001, p2 = .127). Moreover, the interaction between task
condition and revision type was marginally signiﬁcant (F(1,52) =4.00, p= .051, p2 = .071). A post hoc Bonferroni analysis
revealed that the dual-task condition scored lower for construction improvement than the non-dual-task condition (p= .011,
Cohen’s d=0.70). On the contrary, no signiﬁcant difference was found between the two conditions for word error correction
(n.s., Cohen’s d=0.38).
4.3. Participants’ subjective evaluation of revision
In order to examine theparticipants’ subjective evaluationof the revision tasks, t-testswere conductedon rating scores for
the question items (items 4, 5 and 6). Results indicated signiﬁcant differences between the two conditions; “It was difﬁcult
to correct simple errors (item 4)” (dual-task condition, M=2.48, SD=0.77; non-dual-task condition, M=1.97, SD=1.05;
t(52) =2.02,p< .05, Cohen’sd=0.55) and “Itwasdifﬁcult to improve the constructionof the text(item5)” (dual-task condition,
M=4.56, SD=0.51;non-dual-task condition,M=3.83, SD=1.14; t(52) =3.13,p< .01, Cohen’sd=0.81).On theotherhand, there
was no signiﬁcant difference on the question, “The revised version became much easier to comprehend compared to the
given text (item 6)” (dual-task condition, M=3.44, SD=0.71; non-dual-task condition, M=3.52, SD=1.06; t(52) = .31, n.s.,
Cohen’s d=0.09).
5. Discussion
The effect of cognitive overload, which is one of the causes of a production deﬁciency in metacognitive activities, was
investigated using a dual-task paradigm.We examined how a dual-task affected text revision, and speciﬁcally hypothesized
that the presence of a concurrent task would selectively interfere with the revision for improving the construction of a text,
which requires metacognitive activities. The results supported our hypothesis by showing that a dual-task did not interfere
with the revision for word error correction, whereas it inhibited the revision for improving the construction of a text. The
dual-task interfered with the performance of the main cognitive task. This result is in line with the conclusions of previous
studies (e.g., Houwer & Beckers, 2003).
Why did a dual-task selectively interfere with the revision for improving the construction of a text, rather than with
simple word error correction?Word error correction does not demand a large amount of cognitive resources (see Fitzgerald
&Markham, 1987 for review), becauseword errors canbedetected easily (Plumb, Butterﬁeld,Hacker, &Dunlosky, 1994). This
kind of revision also does not require thewriter to consider audience awareness. Therefore, it does not involvemetacognitive
activities. Conversely, another kind of revision to improve the construction of a text requires higher order cognitive activities
such as being aware of the possible audiences and taking the perspective of them, which is metacognitive monitoring. The
construction improvement is assumed to demand the reﬂective process (in other words, the metacognitive process) and
therefore it is considered to be a resource consuming activity. As construction improvementwas impaired by the presence of
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a concurrent task, it can be considered that the dual-task suppressed metacognitive activities during text revision process.
Since participants were randomly assigned to either one of the two conditions, participants in the dual-task condition
had equal abilities of metacognition as the participants in the non-dual-task condition who performed at a certain level.
Therefore, participants in the dual-task conditionwould show sufﬁcientmetacognitive ability to revise the text construction
if they had not been given the dual-task. It is assumed that the participants were unable to performmetacognitive activities
at the optimal level due to the cognitive overload caused by the dual-task.
One might think of two possibilities about the lower performance level of dual-task condition. First, the construction
improvement task might be interfered because participants in the dual-task condition were in a stressful situation by
exposing the auditory stimuli (i.e., noisy). In this experiment, however, the auditory stimuli in the concurrent task was
presented at 4.5-s intervals by a male graduate student in front of the classroom with the amount of voice that carried to
back of the room. The stimuli seemed not loud enough to induce stress to the participants. Therefore, the lower performance
in the dual-task condition cannot be attributed to the factor of stress. Second, semantic processing of concurrent task
might have degraded the performance of main task (i.e., construction improvement). Since the concurrent task contained
meaningful words, the interpretation that semantic processing between the concurrent task and the main task competed
each other seems reasonable. However, because in the concurrent task, the difference between the target word (to be
detected) and non-target words is the sound of latter part of each word, participants could detect the target word through
the latter-part sounds without semantic processing. There may still be a possibility that participants might have performed
semantic processing in the concurrent task that was not intended. If so, the processing is assumed to be automatic and may
not compete against themain task. Therefore, it can be considered that the concurrent task simply deprived the participants
of cognitive resources.
Results of analyzing the subjective difﬁculty that participants feltwhen revising indicated signiﬁcant differences between
the two conditions in rating items (5) “It was difﬁcult to improve the construction of text.” Participants in the dual-task
condition rated the task as more difﬁcult, which was the expected response. On the other hand, the ratings on the item (6)
“The revised versionwasmuch easier to comprehend compared to the given text” showedno signiﬁcant differences between
the two conditions.However, aswas stated earlier, the actual performance of revision for improving the construction showed
a signiﬁcant difference. This discrepancy is noteworthy. It is possible that participants in the dual-task condition were not
able to adequately perform metacognitive monitoring of their own construction improvement. That is, the metacognition
required to evaluate their revision did not functionwell. In otherwords,whenmetacognitive activitieswere inhibited during
revision, participants were not only unable to sufﬁciently revise the construction, but they were also unable to accurately
assess their revising performance. The discrepancy between the subjective judgment and the objective performance can be
considered the lack of metacognitive activities though this is merely a supplemental result with several limitations such
as small scales in subjective judgments. This limitation should be improved with a robust psychometrical assessment (i.e.,
reliability and validity of the scale).
5.1. Implications of the present study
The results of this study have two signiﬁcant implications. First, this study experimentally demonstrated that cognitive
overload caused a production deﬁciency in metacognitive activities. This provides empirical support for the contention that
cognitively overloaded situations also hinder the activation ofmetacognition, in addition to learners’ inﬂexibility in applying
metacognitive skills and the lack of conditional knowledge on when to apply the skills (Veenman et al., 2005). The present
study offers practical suggestions for learners to eliminate inhibitory factors of metacognitive activities, such as dual-tasks.
This would help learners to attain the optimal learning environments to activate their own metacognition. Secondly, the
present study shed light on the link between the dual-task research and themetacognition research. Little attention has been
paid to the metacognitive perspective in the history of dual-task studies. A dual-task has been known to lower the level of
cognitive performance (e.g., Houwer & Beckers, 2003); however, the present study revealed that a dual-task also interfered
with metacognition. Careful investigations with elaboration of dual-task method are required to examine whether a certain
dual-task affects cognitive level or metacognitive level.
5.2. Limitation and future directions
The limitation of the current study is thatmetacognitivemonitoring andmetacognitive controlwere not separated.When
improving text construction, there are two essential phases: metacognitive monitoring phase (detecting incomprehensible
parts) and metacognitive control phase (planning to make them comprehensible). The metacognitive monitoring phase
includes contemplating such as “the audience will have difﬁculty in reading the text if I do not make any changes,” or
“what is the cause of this unintelligibility?” The metacognitive control phase includes thinking, for instance, “let me change
the orders of the sentences” or “let me use numbering here.” The procedure of the present experiment was unable to
distinguish these two phases. It is important to identifywhich of the two phases,metacognitivemonitoring ormetacognitive
control is inhibited in order to overcome a production deﬁciency of metacognitive activities and to avoid situations in which
metacognitive activities do not function.
In addition, we have to examine the generalizability of the present study. Future research should be conducted using
other stimuli and other dual tasks. In reality, a number of people work listening to the music. In the situation, it is assumed
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that themusic with vocal can largely interferewith the performance than that of without vocal as repeatedly shown in noise
literature that speech noises degrade the performances greater than non-speech noises (see, Szalma & Hancock, 2011). In
general, when both themain task and the concurrent task are verbal ones, the interference can be large, andwhen one of two
is non-verbal, the interference can be small. However, in any occasion, the degree of interference depends on the cognitive
demand of the main task and the concurrent task. Even the concurrent task is non-verbal, if it requires a high amount of
cognitive capacity, the metacognitive activity in the main task would be interfered.
Moreover, the automatization of the metacognitive activities in a main task should be taken into consideration. Even
metacognitive activities, one may conduct automatically by the repeated practice. In the case of text revision, however,
automatization of metacognitive activities is considered to be difﬁcult because the texts to be revised are always different.
The automatization issue in metacognitive activities should be conducted in future studies.
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